noncircular metal plate between the ceramic and the diaphragm (Fig. 1 ) . Figure 6 shows the directivity of the radiated sound of the electromagnetic horn (a) and the piezoelectric ceramic horn (b). The ceramic horn has a similar directivity with the electromagnetic horn, but results in a slightly narrower beam.
INTRODUCTION
The use of ultrasound as a therapeutic tool became widespread more than a quarter century ago and usage has remained global. The use of ultrasound as a diagnostic tool in human and veterinary medicine has increased significantly over the past several decades (Nyborg and Ziskin, 1985) and a huge literature describes the multiplicity of such purposes (White et al., 1982 (White et al., , 1987 . There is a belief among radiologists and therapists that exposure to ultrasound is without harmful effects (Nyborg et el., 1983) . However, there have been reports describing ultrasonically induced biological alterations, in in oitro preparations, produced by clinical imaging systems (Stewart et el., 1985) , and some have been examined critically (AIUM, 1984) . A physical mechanism known to be responsible for producing biological effects, under suitable conditions, is associated with the absorption of ultrasound in the body of the specimen with concomitant increase in temperature to possibly damaging levels (Dunn et el., 1969) . Knowledge of the absorption coefficient enables estimates to be made of temperature increases accompanying ultrasound exposure.
Exposure to ultrasound of the mammalian ovary, especially the human ovary, from both diagnostic and therapeutic medical equipment has been increasing rapidly. The introduction of endovaginal imaging (Vilaro et al., 1987) suggests that the ultrasonic properties of the ovary should be available so that estimate of potential bioeffects can be made. The ovary appears not to have been a subject of investigation for ultrasound properties as reports of measurements of the absorption coefficient have not appeared in the literature (Goss et el., 1978 (Goss et el., , 1980 ). The present study was undertaken to establish a catalog of absorption coefficient values for nonpathological ovarian structures from a variety of species. In addition to serving as a basis for furthering the understanding of the interaction of ultrasound with the ovary, it is hoped that these values will provide a standard to which pathological specimens can be compared.
I. THE MAMMALIAN OVARY
The mammalian ovary is physiologically complex and dynamic, and, as seen herein, acoustically heterogeneous, consisting of several distinct structures, some of which change as the estrous cycle progresses. The size, number, and lifespan of these structures vary with species, but the basic macromolecular content is similar.
The matrix of the ovary consists of the outer cortex layer and the inner medullary area. The cortex is a tough connective tissue layer containing the follicles and corpora lutea and is. covered by the germinal epithelium. The medulla is also composed of connective tissue and contains the blood vessels and nerves that support the ovary (Bloom and Fawcett, 1.975). The extent of these two layers varies with species, e.g., the porcine ovary contains little medullary tissue whereas the medulla is extensive and well delineated in the bovine ovary.
The follicle, a principal cortical structure, is the site of growth and development of the oocyte and can be divided into fi3ur different categories as it undergoes oogenesis and folliculogenesis. 
III. RESULTS AND DISCUSSION
The absorption coefficient values determined in this study are shown in Table I Absorption coefficient values for the corpora lutea also reflect the macromolecular content changes as they progress through their life cycles. The values are lower for the recently formed corpora lutea, when connective tissue is forming and the cells have little lipid accumulation. The values increase with corpora lutea development, which includes increases in lipid content and vascularization, after which they decrease as the corpora lutea regress. The corpus luteurn of pregnancy exhibited the greatest measured value, which is expected since it is larger than the corpus luteum of the nonpregnant ovary and contains more lipid and vasculature (Bloom and Fawcett, 1975 ).
The absorption coefficient values for cortex and medulla reflect the species variation in amount. Data in Table I indicate that the cortex, except for the bovine, has a higher absorption coefficient value than the medulla. The table does not include a porcine entry as neither structure is present in sufficient amounts for measurement. The stage of the estrous cycle, presence or absence of interstitial gland cells, and age of the animal from which the specimen was taken are all factors affecting the macromolecular content and, hence, the absorption coefficient value.
Because of the small size of the mouse ovary, the absorption coefficient values were categorized according to the stage of estrous cycle rather than the specific structure, though the cycle stage does reflect the structural features of the ovary. For instance, the postestrus values are low because the recently ovulated follicles are beginning to luteinize and much fluid remains. The absorption coefficient is high during proestrus since it is at this stage that the corpora !utea from the previous cycle are at their peak of development and are beginning to regress. Diestrus, which occurs between postestrus and proestrus, is a period of growth and lipid accumulation. It is seen in Table I that the absorption coefficient value lies between that of the post-and proestrus ovary.
IV. CONCLUSIONS
It is apparent from this study that a single absorption coefficient value for the mammalian ovary cannot be given, as has been possible for other mammalian tissues and organs. Indeed, a single value cannot even be given for any of the species studied due to the dynamic physiology of the ovary. The observed values range, for some species, over nearly a factor of 3 from stroma to follicle. To give a single value would involve an estimation of the fraction of the ovarian volume each structure occupies. Because the luteal tissues have the highest absorption coefficient value, and, therefore, require lesser exposure to produce thermal damage, and since ovarian absorption coefficient values vary so greatly, it would appear to be prudent always to consider the absorption coefficient of the corpora lutea when making calculations to determine exposure conditions. ed as some form of convective effect. Although, to distinguish among both phenomena, the latter is further indicated as conoectioe effects.
I. RIZ¾1$1ON$
The situation to be considered: The source, i.e., the motor vehicle, is moving while the receiver is at rest with respect to the air. It means that a sudden frequency shift occurs at the moment the signal leaves the source and starts propagating through the atmosphere. The atmospheric absorption coefficient is a(f), regardless of whether the signal is a Doppler-shifted signal or not. Makarewicz, however, defines the air absorption of the Doppler-shifted wave by the term a(f'), where f' is the observed frequency and is defined byf' = f/( 1 -M). So, a becomes a time-and frequency-dependent quantity. 
